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DETAILED ACTION 

1 . This office action is in response to the amendment filed October 2, 2008. 

Specification 

2. The lengthy specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting any 
errors of which applicant may become aware in the specification. 

Claim Objections 

3. Claims 4, 22 and 23 are objected to because of the following informalities: a) it appears 
that there are too many commas being utilized in the heat transfer paragraph. It is very confusing 
to read. Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

5. Claims 4-14 and 21-24 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. It is not clear what is meant by the following: a) "a heat 
transfer layer, connected with the plate-like semiconductor chip in one body, being formed on 
another, opposing surface side of the plate like semiconductor chip, and which forms between 
said another, opposing surface side of the plate-like semiconductor chip and one surface side of 
said heat transfer layer opposing thereto" (See Claims 4 and 22); and b) "said heat transfer 
forming between said another, opposing surface side of the plate-like semiconductor chip and 
one surface side of said of said heat transfer layer opposing thereto" (See Claims 14 and 23). It 
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is not clear what is formed between the opposing surface side of the chip and the surface side of 
the heat transfer layer (See Claims 4 and 22). Additionally, it is not clear how the heat transfer 
layer can be between the chip and itself (See Claim 14 and 23). Claims 5-13, 21 and 24 depend 
directly or indirectly from a rejected claim and are, therefore, also rejected under 35 U.S.C. 1 12, 
second paragraph for the reasons set above. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 4-9, 11, 12, 14 and 21-24, as far as understood, are rejected under 35 
U.S.C. 103(a) as obvious over Zuo (U.S. Patent No. 6,631,077) in view of Microchip 
Fabrication by Peter Van Zant and Ohashi et al. (Japanese Publication No. 07-286788). 

In regards to claim 4, Zuo discloses the following: 

a) a circuit forming layer being formed on one side surface of the plate-like 
semiconductor chip (160) (For Example: See Figure 1); and 

b) a heat transfer layer (1 10), connected with the plate-like semiconductor chip in 
one body, being formed on another, opposing surface side of the plate like semiconductor chip 
and which forms between said another, opposing surface side of the plate-like semiconductor 
chip and one surface side of said heat transfer layer opposing thereto, a closed flow passage 
(120), an operating fluid (122) hermetically enclosed within said closed flow passage, wherein 
said heat transfer layer is made of a material similar to that of said semiconductor chip and 
wherein the vibration giving means includes a resistor layer (1 1 1), positioned outside the closed 
flow passages of said operating fluid, which enables formation of bubbles in the operating fluid 
(For Example: See Figure 1, Column 1 Line 14 and Column 4 Lines 43-54 and Column 5 
Lines 19-35). 
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In regards to claim 4, Zuo fails to disclose the following: 

a) a plural number of circuits. 

However, Van Zant discloses the use of logic and memory elements in a circuit (For 
Example: See Page 543). It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the semiconductor device of Zuo to include the use of 
logic and memory elements as disclosed in Van Zant because it is well known that every 
integrated circuit contains both logic and memory sections (For Example: See Page 543). 

Additionally, since Zuo and Van Zant are both from the same field of endeavor 
(semiconductor), the purpose disclosed by Van Zant would have been recognized in the pertinent 
art of Zuo. 

b) driving means of said operating fluid wherein said driving means of the 
operating fluid is made of electrically operated means for giving to the hermetically enclosed 
operating fluid. 

However, Ohashi et al. ("Ohashi") discloses the use of a driving means of operating fluid 
wherein said driving means of the operating fluid is made of electrically operated means for 
giving to the hermetically enclosed operating fluid (For Example: See Abstract). It would have 
been obvious to one having ordinary skill in the art at the time the invention was made to modify 
the semiconductor device of Zuo to include the use of a driving means of operating fluid wherein 
said driving means of the operating fluid is made of electrically operated means for giving to the 
hermetically enclosed operating fluid as disclosed in Ohashi because it is aids in providing 
control of the heat transporting capacity (For Example: See Abstract). 
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Additionally, since Zuo and Ohashi are both from the same field of endeavor 
(semiconductor), the purpose disclosed by Ohashi would have been recognized in the pertinent 
art of Zuo. 

In regards to claim 5, Zuo discloses the following: 

a) the resistor layer is disposed in a region where heat generation density is lower 
than an average of heat generation density of said integrated circuit chip as a whole (For 
Example: See Figure 1). 

In regards to claim 6, Zuo discloses the following: 

a) operating fluid is water (For Example: See Table 1). 

In regards to claim 7, Zuo fails to disclose the following: 

a) plate-like semiconductor chip includes logic elements and memory elements 
are formed separately within said one side surface thereof. 

However, Van Zant discloses the use of logic and memory elements (For Example: See 

Page 543). It would have been obvious to one having ordinary skill in the art at the time the 

invention was made to modify the semiconductor device of Zuo to include the use of logic and 

memory elements as disclosed in Van Zant because it is well known that every integrated circuit 

both logic and memory sections (For Example: See Page 543). 

Additionally, since Zuo and Van Zant are both from the same field of endeavor 

(semiconductor), the purpose disclosed by Van Zant would have been recognized in the pertinent 

art of Zuo. 

In regards to claim 8, Zuo discloses the following: 

a) the closed flow passage in said heat transfer layer is configured as a plurality of 
closed flow passages at said another surface side of said semiconductor chip (For Example: See 
Figure 1). 
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In regards to claim 9, Zuo discloses the following: 

a) each of said the plurality of closed flow passages has a separate means for 
driving the operating fluid enclosed within an inside thereof (For Example: See Figure l)(Note: 
Applicant discloses that the resistor layer is the heating/driving means (See Specification 
Page 20 Lines 1 and 2)). 

In regards to claim 11, Zuo discloses the following: 

a) another closed flow passage (140) which is formed at a same surface side of 
said semiconductor chip as said plurality of closed flow passages and crossing over said plurality 
of closed flow passages (For Example: See Figure 1). 

In regards to claim 12, Zuo discloses the following: 

a) each of said plurality of closed flow passages has a separate said means for 
driving the operating fluid enclosed within an inside thereof (For Example: See Figure l)(Note: 
Applicant discloses that the resistor layer is the heating/driving means (See Specification 
Page 20 Lines 1 and 2)). 

In regards to claim 14, Zuo discloses the following: 

a) a plate-like semiconductor chip (For Example: See Figure 1); 

b) a circuit forming layer being formed on one surface side surface of said 
plate-like semiconductor chip (For Example: See Figure 1); and 

c) a heat transfer layer, being formed on another surface side of the plate like 
semiconductor chip, opposite to the surface side on which said circuit forming layer is formed 
and connected therewith in one body, for suppressing a local increase in temperature caused by 
heat generation of the circuits within said circuit forming layer of said semiconductor chip 
wherein said heat transfer layer forming between said another opposing surface side of the plate- 
like semiconductor chip and one surface side of said heat transfer layer opposing thereto 
comprises a closed flow passage, an operating fluid hermetically enclosed within said closed 
flow passage and wherein said heat transfer layer is made of a material similar to that of said 
semiconductor chip and wherein the vibration giving means includes a resistor layer, positioned 
outside the closed flow passage of said operating fluid which enables formation of bubbles in the 
operating fluids (For Example: See Figure 1, Column 1 Line 14 and Column 4 Lines 43-54 and 
Column 5 Lines 19-35). 

In regards to claim 14, Zuo fails to disclose the following: 

a) a plural number of circuits. 
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However, Van Zant discloses the use of logic and memory elements in a circuit (For 
Example: See Page 543). It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the semiconductor device of Zuo to include the use of 
logic and memory elements as disclosed in Van Zant because it is well known that every 
integrated circuit contains both logic and memory sections (For Example: See Page 543). 

Additionally, since Zuo and Van Zant are both from the same field of endeavor 
(semiconductor), the purpose disclosed by Van Zant would have been recognized in the pertinent 
art of Zuo. 

b) driving means of said operating fluid wherein said driving means of the 
operating fluid is made of electrically operated means for giving to the hermetically enclosed 
operating fluid. 

However, Ohashi discloses the use of a driving means of operating fluid wherein said 
driving means of the operating fluid is made of electrically operated means for giving to the 
hermetically enclosed operating fluid (For Example: See Abstract). It would have been obvious 
to one having ordinary skill in the art at the time the invention was made to modify the 
semiconductor device of Zuo to include the use of a driving means of operating fluid wherein 
said driving means of the operating fluid is made of electrically operated means for giving to the 
hermetically enclosed operating fluid as disclosed in Ohashi because it is aids in providing 
control of the heat transporting capacity (For Example: See Abstract). 

Additionally, since Zuo and Ohashi are both from the same field of endeavor 
(semiconductor), the purpose disclosed by Ohashi would have been recognized in the pertinent 
art of Zuo. 
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In regards to claims 21 and 24, Zuo discloses the following: 

a) both said plate like semiconductor chip and said heat transfer layer are made of 
a material of silicon (For Example: See Column 1 Line 14 and Column 4 Lines 43-54). 

In regards to claim 22, Zuo discloses the following: 

a) a circuit forming layer being formed on one side surface of the plate-like 
semiconductor chip (160) (For Example: See Figure 1); and 

b) a heat transfer layer (110), connected with the plate-like semiconductor chip in 
one body, being formed on another, opposing surface side of the plate like semiconductor chip 
and which forms between said another, opposing surface side of the plate-like semiconductor 
chip and one surface side of said heat transfer layer opposing thereto, a closed flow passage 
(120), an operating fluid (122) hermetically enclosed within said closed flow passage, wherein 
said heat transfer layer is made of a material similar to that of said semiconductor chip (For 
Example: See Figure 1, Column 1 Line 14 and Column 4 Lines 43-54 and Column 5 

Lines 19-35). 

In regards to claim 22, Zuo fails to disclose the following: 

a) a plural number of circuits. 

However, Van Zant discloses the use of logic and memory elements in a circuit (For 
Example: See Page 543). It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the semiconductor device of Zuo to include the use of 
logic and memory elements as disclosed in Van Zant because it is well known that every 
integrated circuit contains both logic and memory sections (For Example: See Page 543). 

Additionally, since Zuo and Van Zant are both from the same field of endeavor 
(semiconductor), the purpose disclosed by Van Zant would have been recognized in the pertinent 
art of Zuo. 

b) driving means of said operating fluid. 

However, Ohashi discloses the use of a driving means of operating fluid (For Example: 
See Abstract). It would have been obvious to one having ordinary skill in the art at the time the 
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invention was made to modify the semiconductor device of Zuo to include the use of a driving 
means of operating fluid as disclosed in Ohashi because it is aids in providing control of the heat 
transporting capacity (For Example: See Abstract). 

Additionally, since Zuo and Ohashi are both from the same field of endeavor 
(semiconductor), the purpose disclosed by Ohashi would have been recognized in the pertinent 
art of Zuo. 

In regards to claim 23, Zuo discloses the following: 

a) a plate-like semiconductor chip (For Example: See Figure 1); 

b) a circuit forming layer being formed on one surface side surface of said 
plate-like semiconductor chip (For Example: See Figure 1); and 

c) a heat transfer layer, being formed on another surface side of the plate like 
semiconductor chip, opposite to the surface side on which said circuit forming layer is formed 
and connected therewith in one body, for suppressing a local increase in temperature caused by 
heat generation of the circuits within said circuit forming layer of said semiconductor chip 
wherein said heat transfer layer forming between said another opposing surface side of the plate- 
like semiconductor chip and one surface side of said heat transfer layer opposing thereto 
comprises a closed flow passage, an operating fluid hermetically enclosed within said closed 
flow passage and wherein said heat transfer layer is made of a material similar to that of said 
semiconductor chip (For Example: See Figure 1, Column 1 Line 14 and Column 4 Lines 43-54 
and Column 5 Lines 19-35). 

In regards to claim 23, Zuo fails to disclose the following: 
a) a plural number of circuits. 

However, Van Zant discloses the use of logic and memory elements in a circuit (For 
Example: See Page 543). It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the semiconductor device of Zuo to include the use of 
logic and memory elements as disclosed in Van Zant because it is well known that every 
integrated circuit contains both logic and memory sections (For Example: See Page 543). 
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Additionally, since Zuo and Van Zant are both from the same field of endeavor 
(semiconductor), the purpose disclosed by Van Zant would have been recognized in the pertinent 
art of Zuo. 

b) driving means of hermetically enclosed operating fluid. 
However, Ohashi discloses the use of a driving means of hermetically enclosed operating 
fluid (For Example: See Abstract). It would have been obvious to one having ordinary skill in 
the art at the time the invention was made to modify the semiconductor device of Zuo to include 
the use of a driving means of hermetically enclosed operating fluid as disclosed in Ohashi 
because it is aids in providing control of the heat transporting capacity (For Example: See 
Abstract). 

Additionally, since Zuo and Ohashi are both from the same field of endeavor 
(semiconductor), the purpose disclosed by Ohashi would have been recognized in the pertinent 
art of Zuo. 

8. Claims 10 and 13 are rejected under 35 U.S.C. 103(a) as obvious over Zuo (U.S. Patent 

No. 6,63 1 ,077) in view of Microchip Fabrication by Peter Van Zant, Ohashi et al. (Japanese 

Publication No. 07-286788) and O'Connor et al. (U.S. Publication No. 2002/0039280). 

In regards to claim 10, Zuo fails to disclose the following: 

a) a plurality number of temperature detecting means which are provided within 
said semiconductor chip, wherein the plural driving means which provided for the plural closed 
flow passages, respectively are controlled in dependence on temperature detection outputs from 
said temperature detecting means. 

However, O'Connor et al. ("O'Connor") discloses the use of temperature detection 

means (For Example: See Page 8-Claim 6). It would have been obvious to one having ordinary 

skill in the art at the time the invention was made to modify the semiconductor device of Zuo to 
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include the use of temperature detecting means as disclosed in O'Connor because it aids in 

providing a means to allow the device to be cooled (For Example: See Abstract). 

Additionally, since Zuo and O'Connor are both from the same field of endeavor 

(semiconductor), the purpose disclosed by O'Connor would have been recognized in the 

pertinent art of Zuo. 

In regards to claim 13, Zuo fails to disclose the following: 

a) a plurality number of temperature detecting means which are provided within 
said semiconductor chip, wherein the plural driving means which provided for the plural closed 
flow passages, respectively are controlled in dependence on temperature detection outputs from 
said temperature detecting means. 

However, O'Connor discloses the use of temperature detection means (For Example: See 

Page 8-Claim 6). It would have been obvious to one having ordinary skill in the art at the time 

the invention was made to modify the semiconductor device of Zuo to include the use of 

temperature detecting means as disclosed in O'Connor because it aids in providing a means to 

allow the device to be cooled (For Example: See Abstract). 

Additionally, since Zuo and O'Connor are both from the same field of endeavor 

(semiconductor), the purpose disclosed by O'Connor would have been recognized in the 

pertinent art of Zuo. 

Response to Arguments 
9. Applicant's arguments filed 10/2/08 have been fully considered but they are not 
persuasive. Applicant argued that the prior art failed to disclose "the closed flow passage within 
which fluid is hermetically enclosed is formed between the surface side of the semiconductor 
chip, opposite the side thereof on which the circuits are formed, and the surface side of the 
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heat transfer layer facing in an opposite direction." However, the Applicant is arguing 
limitations that are not disclosed in the claims. 

Conclusion 

10. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Monica Lewis whose telephone number is 571-272-1838. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kimberly Nguyen can be reached on 571-272-2402. The fax phone number for the organization 
where this application or proceeding is assigned is 571-272-8300 for regular and after final 
communications . 

/Monica Lewis/ 

Primary Examiner, Art Unit 2894 
December 13, 2008 



